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Abstract

A direct authentication from gray-scale image, instead of the
conventional multi-step preprocessing, is proposed using Gabor
filter-based features from the gray-scale fingerprint around
core point. The core point is located as a reference point for the
translation invariant matching. And its principal symmetry axis
is detected for the rotation invariant matching from its
neighboring region centered at the core point. And then,
fingerprint is divided into non-overlapping blocks with respect
to the core point and features are directly extracted from the
blocked gray level fingerprint using Gabor filter. The proposed
fingerprint authentication is based on the Euclidean distance
between the corresponding Gabor features of the input and the
template fingerprints. Experiments are conducted on 300x300
fingerprints obtained from a CMOS sensor with 500 dpi
resolution, and the proposed method could lower the False
Reject Rate(FRR) to 18.2% under False Acceptance Rate(FAR)
of 0%.
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Fig. 1. Estimating the core point: (a) Fingerprint, (b) sine
component of the orientation field (w = 5);, image has been
scaled for viewing, (c) binarized image of Fig. 1(b). (d) the
result of GST, (e) peak detection, (f) core point detection, (g)
core point detected for 180° rotated fingerprint, and (h) the
errorneous result of the conventional method
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Fig. 2. Calculation of the principal symmetry axis
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Fig. 3. Principal symmetry axis: (a) Original fingerprint, (b)
five symmetry axes, (c) detection of principal symmetry axis,
and (d) detection of principal symmetry axis for randomly
rotated image
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Fig. 4. Gabor filter-based feature extraction: (a) Fingerprint, (b)
tessellation of fingerprint for symmetry axis, and (c)-(j) Gabor
filtered block image for each non-overlapping block of size
16x16, respectively
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Fig. 5. Genuine and imposter distributions for the proposed
verification algorithm
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